SI Results
A key feature of our design was the manipulation of degree of informational masking (IM) between speech and background noise, while keeping the amount of energetic masking (EM) relatively constant. This was achieved by measuring the ability to identify a speech target in the presence of two symmetrically placed speech maskers that were either highly intelligible and confusable with the target (forward maskers: high in IM) or time-reversed and unintelligible and thus less confusable with the target (reversed maskers: lower in IM). In the past, the evidence for the equivalent EM produced by forward-and time-reversed speech maskers has taken the form of indirect second-language comparisons 1 or by substituting envelope-modulated noise for the masker talkers 2 . In both of those studies in contrast to early work by 3 the EM produced by reversed speech was equal to or greater than that produced by natural speech.
However, these studies were rather indirect and did not provide any direct evidence at the most relevant physiological level of processing; i.e., the cochlea and auditory nerve 4 .
Here, we used a phenomenological auditory-nerve (AN) model 5 to verify that, for the stimuli used in this study, forward and reversed maskers produced similar EM of the target temporal features. The temporal coding of target features was analyzed in terms of strength of coding of target temporal fine structure (TFS, the rapid variations with rate close to the characteristic frequency of the AN fiber) and envelope (ENV, the relatively slow variations in amplitude over time) in the presence of forward or reversed maskers. We hypothesized that, if the forward and reversed maskers produced similar EM, the strength of coding of target temporal features (TFS and ENV) in the auditory-nerve will be similar for target speech degraded by forward or reverse speech maskers.
The target speech was added to two different exemplars of forward or reversed maskers at ten different signal-to-noise ratios (SNR=20, 10, 5, 0, -2, -5, -7, -10, -15 and -20 dB). Stimuli were resampled to 100 kHz prior to presentation to the AN model to obtain the spike times. Eight high-spontaneous-rate AN fibers with characteristic frequencies (CFs) varying from 200 Hz to 8 kHz were selected. The CFs of the fibers were 250, 500, 750, 1000, 1500, 2000, 4000 and 8000
Hz.
For each AN fiber, the salience of target-speech related TFS and ENV coding following degradation (i.e., due to forward or reversed maskers) was quantified by computing neural crosscorrelation (ρTFS and ρENV) between target speech in quiet (baseline) and target+maskers at different signal-to-noise ratios (SNRs). The methodological details for computing these neural cross-correlational coefficients are provided in refs 6,7 and briefly described below. S1 ) and target + forward maskers at 0 dB SNR (column 2 in Fig. S1 ). Separate metrics for TFS and ENV were computed using shuffled auto-and crosscorrelograms [8] [9] [10] . Shuffled auto correlograms are computed by tallying spike intervals across stimulus repetitions (rather than within repetitions), and yield more robust characterizations of temporal responses than classic all-order interval histograms 11 . Normalized shuffled auto correlograms are plotted as function of delay (or inter-spike interval) and are much like autocorrelation functions (Fig. S1A-B , dark lines).
TFS and ENV coding can be separated by comparing the responses to a stimulus and its polarity-inverted pair (e.g., A+ with A-) [8] [9] [10] . Polarity inversion acts to invert the TFS, but does not affect ENV. Cross-polarity correlograms are computed by comparing spikes from A+ and A- (Fig. S1A-B For the single-fiber responses in Fig. S1 , the temporal coding of TFS and ENV for target speech in quiet and for target speech degraded by forward speech maskers at 0 dB SNR was quite similar (ρTFS =0.60 and ρENV =0.68).
The effects of forward and reversed maskers on the neural coding of target ENV and TFS are shown in Fig. S2 . A total of 3200 sets of neural cross-correlation coefficients were computed (8 AN fibers x 10 SNRs x 2 masker types x 20 repetitions). TFS coding of fibers with CF > 2000
Hz were not included due to roll-off in phase locking. To simplify the data analysis and for clarity of presentation, for each SNR, cross-correlation coefficients were averaged across all AN fibers. Across CFs, the overall trends in neural coding were similar, as shown by small standarderror bars (Fig. S2) . Mean TFS and ENV coding across CFs was identical for forward and reversed maskers for all SNRs suggesting that both these maskers produced identical EM patterns of target temporal features. 
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